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OLED hits the 100 mark
Novaled of Dresden, Germany,
has developed a red top emis-
sion OLED achieving 10lm/W at
500nits, with a projected life-
time of more than 100,000
hours.
Organic light emitting diodes
that emit light away from the
substrate (top emission type)
are a key feature for future
OLED applications. For dis-
plays, the top emission OLEDs
increase the available light up
to 50% while, when used in
lighting applications, they
make possible cheap, non-
transparent and flexible 
substrates.
According to Novaled, it has
achieved the highest power
efficiency, together with the
longest OLED lifetime for top
emission OLEDs, by using its
optimised transport layer 
doping technology.
The combination of a red phos-
phorescent emitter system from
Covion Organic Semiconduc-
tors GmbH, Frankfurt, Germany,
with the Novaled molecular
dopant materials in the Novaled
PIN structure, resulted in a top
emission OLED providing 10
lm/W with a projected lifetime
of 100,000 hours at 500 nits.
This power efficiency for deep
red CIE color coordinates
(0.68/0.32) translates into 14
cd/A current efficiency and 3.0
Volt operating voltage.
The lifetime measurement was
carried out at a brightness of
3,500 nits in order to elevate
the OLED aging process.
At this starting brightness, 8,000
hours of continuous operation
were determined.
Virginia Tech’s Center for
Wireless Telecommunications
(CWT) has received a three-
year National Science
Foundation (NSF) grant to
extend its work in the field of
cognitive radio to advance 
cognitive network capability.
Cognitive radios are like intelli-
gent cell phones or police
radios, that can determine the
best way to operate in any
given situation. Instead of fol-
lowing a set of predefined pro-
tocols, cognitive radios can
configure to their environment
and their user’s needs.
CWT’s approach is that,“The
new cognitive radios are simi-
lar to living creatures, in that
they are aware of their sur-
roundings and understand
their own and their user’s
capabilities and the governing
social constraints,” said Center
director, Charles W. Bostian,
Alumni Distinguished Professor
of Electrical and Computer
Engineering.
A radio’s actions arise from a
rational process that predicts
probable consequences and
remembers failures and suc-
cesses.
“The radios are treated like ani-
mals that learn to evolve over
time with their changing envi-
ronment,” said electrical engi-
neering PhD candidate,Tom
Rondeau.“Basically, the cogni-
tive engine is a brain that reads
the radio’s ‘meters’ and turns
the radio’s ‘knobs’ in order to
get the desired outcome.”
The grant will fund research
that will, for the first time,
allow the radios to share a dis-
tributed knowledge base to
use for individual and collec-
tive reasoning and learning.
“Every cognitive radio has a
knowledge base it has learned
over time. Now, our research
makes it possible for all cogni-
tive radios to be connected in
a network, where that informa-
tion can be shared,” said
Bostian.“You will now have a
whole network of radios work-
ing and sharing information in
what we characterise as a cog-
nitive network.
“We approached this network
like you would approach a
community of animals. First,
we teach the radios to seek
others of their own kind, and
recognise their environment,
thus creating a network.Then
the CWT team teaches the dif-
ferent cognitive radios to work
together.”
“These radios are learning to
coexist and work together in
an efficient community,” said
PhD candidate David
Maldonado.“For example, if a
businessman informs a scien-
tist of a road block ahead, even
though they have different
backgrounds, the scientist is
going to be able to understand
this information and configure
his driving plan accordingly.”
The CWT team will be con-
ducting the first large scale
tests of cognition, in a well-
defined wireless network envi-
ronment.The experiments will
provide quantitative answers
to such very practical ques-
tions as,“Can cognitive tech-
niques allow ‘Wi-Fi like’ servic-
es in locally unoccupied TV
channels?”
Meaning that ‘Wi-Fi like’ servic-
es could eventually be avail-
able in once previously unus-
able TV spectrums.
The research will have many
important outcomes, said
Bostian. First, a cognitive
engine will be fully implement-
ed in any wireless network,
making it a cognitive one.
Cognitive engines will be
implemented into the widely
available GNU radio, which is a
low-cost software-defined radio
developed specifically for
experimentation in projects
like this one. Finally, there will
be a practical assessment of
the performance advantages of
cognitive wireless networks.
The grant was awarded
through the NSF’s NetS Prog-
rammable Wireless Information
Networks Program.
Bostian is principal investiga-
tor. Co-investigators are associ-
ate Professor Michael Hsiao
and assistant Professor Allen
MacKenzie in the the Bradley
Department of  Electrical and
Computer Engineering, and
Economics Associate Professor,
Sheryl Ball.
Sponsorship is provided by
Anritsu Co, supplying needed
testing and measurement
equipment.The researchers
will use the equipment to pro-
totype key cognitive radio
functions, and measure result-
ing design performance.
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